Antigenic changes during the intracellular transformation of Leishmania mexicana subsp. amazonensis from promastigotes to amastigotes in macrophages of J774G8 line were noted mostly among protein bands of 24 to 68 kilodaltons in apparent molecular weight. In this region, six were identified as common antigens of both stages, six to seven were identified as promastigote specific, and three to five were identified as amastigote specific. At the higher-molecular-weight region (>68 kilodalton) were two bands, one being predominant in amastigotes and the other in promastigotes. There may be a transformation-specific band (apparent molecular weight = 20 kilodaltons). The transition of these stage-specific antigens varies considerably with different protein species and may play important roles in intracellular leishmanial differentiation.
Some trypanosomatid protozoa of the genus Leishmania are sandfly-bom infectious agents responsible for human leishmaniasis (1) . During the transmission cycle of leishmanias from insect to mammalian hosts, the motile promastigotes infect macrophages and transform into the nonmotile amastigotes therein. This cytodifferentiation is a prerequisite for the intracellular multiplication of leishmanias; thus, it is not only crucial for their survival but also related indirectly to their pathogenicity and the host immunity to them. We have studied various aspects of leishmanial transformation in line with our interests in elucidating the mechanisms of intracellular parasitism in leishmaniasis. Here The in vitro culture system used for this work consisted of L. mexicana amazonensis and a BALB/c mouse macrophage line J774G8 (2) . Promastigotes were grown at 27°C in HEPES (N-2-hydroxyethylpiperazine-N'-2-ethanesulfonic acid)-buffered medium 199 plus 10% heat-inactivated fetal bovine serum (HIFBS) and were used to infect the macrophages at 35°C in HEPES-buffered RPMI 1640 plus 20o HIFBS. After incubation for different periods up to 9 days, intracellular leishmanias were isolated from these cultures by one-step Percoll gradient centrifugation, and the purity of the isolated parasites was verified by microscopy (2) . Over 80%o of the promastigotes transformed into amastigotes in about 7 days. Promastigotes and parasites isolated from macrophage cultures were labeled for 1 h with 100 ,uCi of [ 5S]methionine per ml in Hanks' balanced salt solution. About 108 labeled leishmanias were solubilized for 1 h at 2°C in 250 ,ul of 0.5% Nonidet P-40 (Bethesda Research Laboratories) in phosphatebuffered saline (PBS) (pH 7.4) containing 1 mM phenylmethylsulfonyl fluoride and cleared by centrifugation at 100,000 x g for 1 h in a Beckman Air Fuge. For immunoprecipitation, each sample was equally divided into two samples; to each, a 1/10 volume of hyperimmune sera or normal sera was added. To prepare the immune sera, BALB/c mice were injected five times each with 1 x 108 to 2 x 108 living promastigotes. The first injection was done subcutaneously, and the subsequent inocula were injected intraveneously at weekly intervals. Injected mice were bled 1 week after the last injection. Detergent-soluble fractions of the parasite samples were first incubated with sera for 1 h at 4°C and then for another hour under agitation after the addition of 50 ,ul of 33% Protein ASepharose 4B (Pharmacia Fine Chemicals) in PBS. Beads were then washed by centrifugation twice with each and in the order of the following solutions: 0.5% Nonidet P-40 and 0.2 M NaCl in phosphate-buffered saline, this solution containing 0.1% sodium dodecyl sulfate, and phosphate-buffered saline. Materials associated with the beads were solubiized in 100 ,ul of electrophoresis buffer and subjected to SDS-polyacrylamide slab gel electrophoresis (3) followed by autoradiography.
The results of two independent experiments are shown in Fig. 1 . No obvious labeled bands were seen in controls using normal mouse sera (data not shown). In immunoprecipitated samples, there were apparent stage-specific antigenic bands: three to four bands in region D, and bands H, J, and L were apparent only in promastigotes, whereas bands E, I, and those in regions G and N were only apparent in amastigotes. Bands A and B were predominant in amastigotes and promastigotes, respectively. The transition of these bands during leishmanial transformation varied considerably. For example, the change in bands A and H was completed in 1 day, whereas others seemed to change more gradually. Bands C, F, M, 0, and possibly K remained essentially unchanged quantitatively and qualitatively throughout the entire period of differentiation examined. These apparently represent common antigenic bands of the two different stages. Most bands below 0 were quite variable among different experiments, except for band P. It seemed to be apparent in neither amastigotes nor promastigotes, but only in leishmanias cultured in macrophages for 1 to 3 days. It is possible that band P may be a transformation-specific or a transformation-predominant antigen. Among different experiments, the timing or degree of expression of some transformation-related antigens deviated somewhat from the above interpretations. This might be expected, as different batches of parasites and macrophages were used, and slight differences in experimental conditions might have been introduced unwittingly. It is noteworthy that both amastigote-specific and promastigote-specific antigens can be identified after immunoprecipitation by immune sera from mice injected only with promastigotes. This is not unexpected, as some promastigotes injected, especially subcutaneously, can transform into amastigotes, thereby eliciting the production of antibodies to the latter.
Previously, we have examined the total pro- Detergent-soluble fractions after centrifugation at 100,000 x g were immunoprecipitated with hyperimmune sera raised in mice. Immune complexes formed were removed by using Protein A-Sepharose 4B beads and solubilized in electrophoresis buffer. Antigens were identified by sodium dodecyl sulfate-polyacrylamide gel (10 to 15%) electrophoresis followed by autoradiography as bands (A-O). Numbers in the center represent molecular weight standards in kilodaltons.
parasites in macrophages. The results of this study will also help identify potential candidates of protective antigens.
